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define the defibrillation threshold (DFT). Implantation occurred if thresholds
were ::;650 V Adequate DFTs were initially obtained in all pts. DFTs (Volts) at
implantation (IMPL), predischarge (PREDC), 1 month (MO), 6 MO, and 1 year
(YR) were:
IMPL PREDC 1 MO 6MO 1 YR
10.9 ± 4.1 J, P < 0.001). However, one configuration was not always superior
to the other. Specifically, thirteen patients had a :::5 J improvement in DFT
with RV+, while seven patients improved with RV-. Conclusion: Both po-
larities should be tested in all patients undergoing biphasic nonthoracotomy
pectoral defibrillator implants, to achieve the lowest DFT.
There was no significant change in DFT for Grp I, comparing IMPL to
PREDC, PREDC to 1 MO, 1 MO to 6 MO, or 6 MO to 1 YR (p = NS). In
contrast, there was a significant increase in DFT in Grp II comparing 1M PL to
PRE DC (p = 0.01) and PREDC to 1 MO (p = 0.01). There was no significant
increase between 1 MO and 6 MO, but the number of pts was small. DFTs
at IMPL were significantly lower in Grp II than in Grp I (p = < 0.01). DFTs in
Grp II increased by 50 V in 7 pts, 100 V in 3 pts, 200 V in 1 pt and 250 V in 1
pt. Two pts in Grp I and 1 pt in Grp II required lead revision before discharge,
due to the increase in DFT.
Conclusion: Unlike a nonthoracotomy patch/lead system, an increase in
DFT was noted on follow-up using a single lead Endotak system and device
which delivers a biphasic waveform. However, DFTs at IMPL were relatively
low using this single lead system and lead revision was rarely required. Be-
cause significant increases in DFTs may continue to occur after discharge,
close follow-up is recommended.
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In ten dogs we assessed whether the defibrillation energy requirements of
a single transvenous right ventricular electrode/defibrillator can system de-
pend upon the can size. We therefore compared the defibrillation threshold
(DFT) obtained with 65% fixed tilt biphasic shocks using a 20, 40, and 80 cm 2
surface area defibrillator can. The energy was delivered between a right ven-
tricular coil inserted through the jugular vein and the can placed in the sub-
cutaneous tissue of the left superior chest wall. The testing order of each
can size was randomly determined. Triplicate DFT were obtained with each
Can. Stored energy, peak voltage and impedance at defibrillation threshold
are shown:
4
538 ± 48
22
571 ± 58
525 ± 79
42
560 ± 54
511 ± 74
48
576 ± 68
494 ± 101
48
562 ± 63
471 ± 84
N~
Group I
Group II
11026-881 Rise In Chronic Defibrillation Threshold
Necessitating Defibrillator Lead System Revision
DFT(J)
Voltage
Impedance
7.7 ± 2.9
354 ± 66
85 ± 22
8.0 ± 3.6
358 ± 83
80± 20
75 ± 3.5
345 ± 90
71 ± 16
11026-91 1
Emile Daoud, Mark Niebauer, Laura Horwood, Theresa Davidson, K. Ching Man,
Fred Morady, S. Adam Strickberger. University ofMichigan Hospital, Ann Arbor, MI
At least a 10J defibrillation safety margin is usually required for implantation
of a defibrillator (ICD). While the defibrillation threshold (DFT) with a nontho-
racotomy lead (NTL) system is known to rise during the initial 6 months fol-
lowing implantation, revision of the defibrillation system previously has not
been reported. For epicardial lead systems, the DFT is thought to be stable.
Six patients (pt) were identified with a rise in their chronic DFT resulting in
a loss of a 10J DFT safety margin necessitating revision of the lead system.
The mean age was 64 ± 10 and 5 pts were men. Four pts had an ischemic
and 2 had a nonischemic cardiomyopathy. Two pts had epicardial and 4 pts
had NTL systems and each ICD generator delivered monophasic waveform
shocks. The acute DFT was determined by a step-down protocol in 5 pts.
For these pts, the mean acute DFT was 17.5 ± 3.9J. Elevated DFT's were ob-
served in 4 pts with NTLs during a 2 month post-ICD implantation evaluation
of the DFT (2.8 ± 1 month), and in 2 pts with epicardial leads at replacement
of the ICD generator for end-of-life battery status (at 36 and 41 months). The
chronic DFT was determined by a step-down protocol and was 31.4 ± 3.8J.
The integrity of the lead system was evaluated and was intact for each pt.
A 10J defibrillation safety margin was achieved in each pt by either placing
an additional defibrillating electrode (n = 2). placing an ICD with biphasic
shocks (n = 2), or a combination of these two (n = 1). In the 2 pts with
epicardial leads, one was managed with placement of a biphasic ICD and
the other required placement of a transvenous defibrillating electrode and a
biphasic ICD. In the 4 pts with NTLs, 1 required a biphasic lCD, 2 required the
addition of epicardial patches and 1 pt refused ICD revision. The mean DFT
was 17.0 ± 6.8J acutely after lead revision and, 2 months later, the mean
DFT was 16.8 ± 7.5J.
This is the first report describing a rise in the chronic DFT-eliminating a
10J DFT safety margin necessitating ICD lead revision for both epicardial
and NTL systems. This anecdotal report suggests that routine reevaluation
of the chronic DFT is necessary. When loss of the 10J safety margin is
demonstrated, management is directed at obtaining an adequate defibrilla-
tion safety margin by revising either the lead configuration or the defibrillation
waveform.
Impedance 20 cm2 vs 40 cm2 and 80 cm 2 p < 0.01.
/n conclusion: The mean defibrillation threshold with the three cans tested
did not prove statistically different. Even a can with the size of a pacemaker
does not appear to affect significantly the defibrillation efficacy of this lead
system.
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The purpose of this study was to determine if the polarity of the first phase
of a biphasic shock used with a transvenous lead system affects the defibril-
lation threshold (DFT). The Endotak (Cardiac Pacemakers, Inc., Model 0074)
transvenous defibrillation lead with distal and proximal shocking electrodes
was used in this study. In 15 consecutive patients, the DFT was determined
twice using a step-down protocol, in random order: with the distal coil as the
anode forthe initial phase (anodal biphasic shock), and then with the polarity
reversed (cathodal biphasic shock). These patients were 61 ± 11 years old (±
standard deviation) and their mean left ventricular ejection fraction was 0.32
± 0 10. The mean DFT using anodal biphasic shocks was 9.9 ± 4.8 joules,
compared to 9.5 ± 4.2 joules using cathodal biphasic shocks (p = 0.8). In 3
patients the DFT was lower by a mean of 6.7 ± 2.9 joules with the former
configuration, in 3 patients the DFT was lower by a mean of 6.3 ± 2.5 joules
with the latter configuration, and in 9 patients it was the same. Using the
standard cathodal configuration, a DFT of 15 joules was obtained in all pa-
tients, a DFT of 10 joules or less was obtained in 67% of patients (10/15) and
a subcutaneous patch was not required in any patient. The polarity of the
first phase of a biphasic shock used with a single transvenous lead does not
affect the DFT. With either polarity configuration, a DFT of 10 joules or less
is obtainable in approximately 70% of patients, and a subcutaneous patch is
rarely, if ever, required.
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A change in electrode polarity has been shown to improve monophasic de-
fibrillation thresholds (DFT's) using nonthoracotomy defibrillators. However,
the effects of polarity on biphasic defibrillation are less well described. The
purpose of this study was to determine whether polarity affects biphasic
DFT's. We studied 23 patients (mean age = 59 ± 15 years, LVEF = 0.38
± 0.16) undergoing implantation of a nonthoracotomy pectoral defibrillator
(Medtronic, Inc). DFT's were performed, in random order, using the right ven-
tricular electrode as either the initial cathode (RV-) or anode (RV+). In 20 of
23 patients, changing the polarity significantly altered the DFT (16.2 ± 5.7 vs
